Effects of somatostatin and octreotide on the interactions between neoplastic gastroenteropancreatic endocrine cells and endothelial cells: a comparison between in vitro and in vivo properties.
Experimental studies in vitro suggest that somatostatin and some of its analogues used in clinical practice, such as octreotide, may have potent antiangiogenic properties. However, the clinical transposition of these data is difficult. To address this issue, we designed a comparative study of the effects of somatostatin and octreotide on the interactions between neoplastic endocrine cells and endothelial cells in several in vitro and in vivo experimental models, including primary cultures of human umbilical vein endothelial cells (HUVEC), indirect cocultures between HUVEC and the somatostatin-producing endocrine cell line STC-1, and an animal model of intrahepatic dissemination of STC-1 cells. 10(-8)M octreotide markedly inhibited both basal and VEGF-stimulated HUVEC proliferation, had no effect on endothelial cell migration, but inhibited endothelial tubule formation. HUVEC cocultured with the somatostatin- and VEGF-producing STC-1 cells presented a markedly decreased proliferation, a slightly increased motility and an increased capacity of tubule formation; in this system, the inhibition of endothelial cell proliferation was abolished by neutralizing anti-somatostatin but was restored in the presence of anti-VEGF antibodies. This suggests that somatostatin is able to antagonize the effects of VEGF on endothelial cell proliferation but not on endothelial cell sprouting. Finally, no significant effect of octreotide on tumor growth and intratumoral microvascular density was detected in an experimental model of intrahepatic dissemination of STC-1 cells. The in vitro antiangiogenic effects of somatostatin and its analogues are likely to be efficiently counterbalanced in the tumor microenvironment by the concomitant release of proangiogenic factors like VEGF.